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Introduction 
The finding of an arterial oxygen tension (PaO,) of 
less than 7.3 kPa defines those patients in whom 
long-term oxygen therapy (LTOT) is likely to be of 
benefit (1). Where oxygen tensions are higher than 
this level, oxygen administered on an ‘as required 
basis may still be useful to alleviate exercise-induced 
hypoxia (2). Patients who may benefit from ‘as 
required’ oxygen can be identified by performing’an 
exercise test to detect falls in oxygen (3). Exercise- 
induced oxygen desaturation (ED) may correlate 
with nocturnal oxygen desaturation (ND) in patients 
with chronic obstructive pulmonary disease (COPD) 
because both may result from increasing severity of 
disease (4). The aim of this investigation was to define 
two groups of patients according to the presence or 
absence of ED, and to compare the incidence and 
severity of ND. 
Methods 
SUBJECTS 
Twenty-seven patients with COPD defined on 
clinical and lung function criteria were enrolled. All 
patients had greater than a 20 pack year - ’ smoking 
history, no history of asthma, a FEV,/FVC ratio of 
less than 50% and no more than a 10% improvement 
in FEV, after inhaled &-agonist and high dose 
inhaled steroids. They had failed an assessment of 
suitability for LTOT because their resting PaO, was 
greater than 7.3 kPa. Patients were excluded if they 
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had clinical features of obstructive sleep apnoea 
(snoring, witnessed apnoeae or excessive daytime 
sleepiness) or evidence of an exacerbation in the 
preceding 3 weeks. Drug therapy was kept constant 
throughout the study period. All subjects gave 
written informed consent to participation and the 
study was approved by the North Staffordshire 
Hospital Research Ethics Committee. 
PROTOCOL 
Stability of lung function was confirmed by 
measurement of lung function tests and blood gases 
at Visits 1 and 2 which were 3 weeks apart. At the 
second visit, subjects underwent baseline measure- 
ments and then performed a 6-min walking test with 
continuous oximetry (Ohmeda Biox 3600 oximeter). 
Patients were asked to walk along a corridor 18 m in 
length for 6 min and were allowed to stop if neces- 
sary, although they were encouraged to continue as 
soon as possible. The number of stops and the total 
distance covered were recorded. Blood gases, pulse 
and blood pressure were measured before and 
after exercise. Home overnight oximetry was then 
performed. 
ANALYSIS 
Exercise-induced desaturation was defined as a fall 
in oxygen saturation of 25% during exercise and 
positive ND was defined as a fall of >5% below the 
baseline value. The extent of ND was estimated by 
calculating the area below the baseline for each trace, 
corrected for the length of the recording. All paired 
data were compared using the paired t-test and 
unpaired data using Student’s t-test. Fisher’s exact 
test was used to compare the number of patients with 
ND in each group. 
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Table 1 Baseline blood gases and lung function at Visits 1 
and 2 
Parameters 
ED group No ED group 
Mean SEM Mean SEM 
Visit 1 
PaO, (kPa) 
PaCO, (kPa) 
%a” (%I 
FEV, (1) 
FVC (1) 
Visit 2 
PaO, (kPa) 
PaCO, (kPa) 
0 Zsatn W) 
FEV, (1) 
FVC (1) 
8.15 0.56 8.13 0.55 
5.06 0.82 5.05 0.81 
92.3 1.7 92.6* 1.46 
0.70 0.27 0.95 0.43 
2.03 0.88 2.24 0.66 
8.38 0.63 8.56 0.42 
5.11 0.74 4.99 0.68 
93.4 2.07 93.5* 1.55 
0.68 0.32 0.89 0.34 
1.92 0.83 2.29 0.70 
ED, exercise-induced oxygen desaturation. *P=O.O35. 
Results 
Nineteen patients aged between 60 and 85 years 
completed the protocol, 10 patients (six male, four 
female) fell into the ED group and nine patients 
(eight male, one female) fell into the no ED group. 
Seven patients failed to complete the protocol. Of 
these, three patients had an intercurrent chest infec- 
tion, three patients did not wish to continue with the 
study, and one patient failed to complete an adequate 
overnight oximetry recording. 
STABILITY AND COMPARABILITY OF GROUPS 
No differences in baseline measurements of lung 
function and blood gases were found between the 
first and second visits, except in the no ED group 
where oxygen saturation was marginally higher at 
Visit 2 (Table 1). There were no differences between 
the two groups at either Visit 1 or Visit 2 (Student’s 
t-test). 
RESPONSE TO EXERCISE 
Arterial oxygen tension and oxygen saturation 
were significantly lower after exercise in the ED 
group compared with the no ED group. Mean (SEM) 
PaO, was 7.2 (0.32) kPa in the ED group compared 
with 87 (0.27) kPa in the control group (P=O.O03, 
Student’s t-test). Mean (SEM) oxygen saturation was 
88.5 (1.6) % in the ED group and 93.4 (0.9) % in the 
control group (P=O.O2, Student’s t-test). No signifi- 
cant differences in PaCO,, pulse rate or blood 
pressure were noted between the two groups. Median 
distance walked was 270 m in the ED group and 
275 m in the no ED group. 
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Fig. I Overnight desaturations in the exercise-induced 
oxygen desaturation (ED) and no ED groups. Solid bar, no 
ED group; open bar, ED group. Error bars denote SEM. 
NOCTURNAL DESATURATION 
Nine of the 10 patients with ED had significant 
episodes of desaturation compared with six of nine 
patients in the control group (P=O.217, Fisher’s 
exact probability test). The number of positive dips 
in oxygen saturation corrected for the length of the 
recording and area under the baseline (extent of 
desaturation) were not significantly different between 
the two groups (Fig. 1). 
Discussion 
Patients with COPD who exhibit ED are more 
likely to be severely afflicted by their disease then 
those with a normal response to exercise. As a 
consequence of more severe disease, minor changes 
in ventilation during sleep might therefore lead to 
hypoxia more readily in patients with ED. The 
present study has shown that patients without ED 
frequently exhibit ND and there is no significant 
difference between this group and those patients with 
ED. It is possible that a small difference in the 
incidence of ND has been missed due to type II error, 
but the high frequency of ND in subjects without ED 
indicates there is no clinically important difference. 
Also, some patients who may have exhibited ED on 
more maximal exercise testing may have been missed. 
Our findings, however, are consistent with those of 
other investigators. Fletcher et al. (6) defined a group 
of patients with ND (defined as a 2% or greater fall in 
oxygen saturation at night) and compared with a 
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group of patients without ND. They observed that 
56% of patients with ND and 40% of patients with- 
out ND had ED. A conclusion from this study was 
that ED was not predictive of ND. There are two 
reasons why the present study is better able to make 
this conclusion. Firstly, the groups in the present 
study were defined by the presence or absence of ED 
and not ND. The most appropriate way to measure 
the incidence of ND in patients with ED is to first 
define a group with ED, and then compare the 
incidence of ND with a control group-as in the 
present study. Secondly, Fletcher et al. defined ND as 
only a 2% or greater fall in oxygen saturation. This 
definition may not exclude normal subjects whereas a 
5% or greater cut-off is more likely to define only 
those patients with significant ND. This study has 
demonstrated that ED may not be used as a predictor 
of ND owing to the high incidence of ND in patients 
without ED. 
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